a r t i c l e i n f o a b s t r a c t 22 Multicore architectures were introduced to mitigate the issue of increase in power dissipation with clock 23 frequency. Introduction of deeper pipelines, speculative threading etc. for single core systems were not 24 able to bring much increase in performance as compared to their associated power overhead. However 25 for multicore architectures performance scaling with number of cores has always been a challenge. 26 The Amdahl's law shows that the theoretical maximum speedup of a multicore architecture is not even 27 close to the multiple of number of cores. With less amount of code in parallel having more number of 28 cores for an application might just contribute in greater power dissipation instead of bringing some per- 29 formance advantage. Therefore there is a need of an adaptive multicore architecture that can be tailored 30 for the application in use for higher energy efficiency. In this paper a fuzzy logic based design space 31 exploration technique is presented that is targeted to optimize a multicore architecture according to 32 the workload requirements in order to achieve optimum balance between throughput and energy of 33 the system. 34 Ó 2015 Elsevier B.V. All rights reserved. 
Introduction

39
Traditional design flows for architecture exploration rely heav- 40 ily either on earlier experiences or domain level expertise of the 41 system architect. This can often result in sub-optimal designs, con- 42 sequently resulting in sub-optimal performance. Since the scaling 43 of technology, and the advent of multicore architectures has 44 resulted in design spaces that are larger and too complex to be 45 handled by intuitive methods. Consequently, there arises a need 46 of automatic and intelligent schemes to systematically explore 47 the design parameters to find an optimum balance in terms of a 48 particular design goal (such as Energy and Throughput) for specific 49 applications [1] . This process is termed as Design Space 50 Exploration (DSE) [2] . A Design Space is composed of two main 51 parts, i.e. (1) Problem Space and (2) Solution Space. The Problem 52 Space is defined as the parameters that are not ultimate design 53 objectives but rather natural characteristics of the design space 54 effecting the performance metric, whereas the Solutions Space rep-55 resents the primary objectives of the DSE process, e.g. throughput 56 and energy consumption. 
215
[26] present a multiobjective optimization process for maximum 216 processing time, power consumption, and cost of the architecture.
217
The proposed scheme provides the system designer with a set of 218 solutions, rather than a single optimal point. Evolutionary algo-219 rithms, evolve over a population rather than a single solution.
220
The presented approach showed good performance over the 
where, Gauss-Seidel multigrid equation solver [52] . if 50% 6 L1=L2 Miss ratio 6 75% embedded processor datasheet [36] , whereas the cache energy 526 was calculated using the mathematical models presented in [40] .
527
All the applications were sampled for the whole execution cycle 528 of the application and then reconfiguration was carried out based 529 on the decisions made by the fuzzy logic DSE engine. The applica-530 tions were re-executed for each iteration, so as to observe a clear 
Results
534
As the main emphasis of the proposed DSE process is to have a 535 balance between throughput and energy consumption of the SoC.
536
In order to achieve this, the DSE Engine based on data of unopti- reduced, the cache throughput is increased and energy 
